In today's engineering design, extensive mathematical calculations / computational analysis are done, which requires powerful engineering software to facilitate and reduce the mathematical workload. This paper pertains to the development of a computer based learning software, named "STATOL ® ", for understanding aircraft structures. The software is developed to analyse complex structures used in aircraft constructions, with an aim to facilitate understanding of such problems in a class and enable the user to perform parametric study to appreciate the effect of varying different input on the resultants. The computer code is written in Microsoft Visual Basic 6 ® .
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INTRODUCTION
Present day's engineering design / analysis requires extensive mathematical calculations, which asks for a mammoth requirement of engineering software to facilitate and reduce the computational workload. At advanced level undergraduate courses of Aerospace structures the requirement of simple and easily learnable software was, therefore, felt for imparting better understanding of the course contents and to undertake parametric study to appreciate the effect and behaviour of aircraft structures under different loading conditions. To meet these requirements, authors have developed a software named STATOL ® (Structural Tool) that can be described as a computer based learning software.
STATOL
® is developed in Visual Basic © . User-friendly environment and enhanced Graphical user interface (GUI) of Visual Basic © language are key factors behind the selection of the programming language.
SCOPE
The preliminary development of the software included the analysis of longitudinal stresses, compression forces, bending moments, and thermal loading affects on typical aircraft structures. Later on, Shear Flow calculations, Bucking Analysis and Principal Stresses calculations were also made part of the software as an additional work. The latest development of the software includes the shear flow distribution analysis.
THEORY OF BEAMS AND SHEAR FLOW DISTRIBUTION IN STRUCTURES

STATOL
® is developed for understanding the application of the theory / analysis of bending / extensions of the beams / structures and shear flow distribution in aircraft structures. STATOL ® is based upon concepts given in references [1] and [2] . A brief introduction to the concepts is given in the subsequent paragraphs.
Stresses and Stress Resultants on a Beam Cross Section Due to Extension and Bending
The theory is explained with the help of figure 1. Here, the force and moment resultants of the stress are acting upon the cross sections of the beam. The stresses on the differential area dA at point B with co-ordinates (x, y, z) are σ xx , σ xy and σ xz .
The resultant of these stresses on the cross section consists of a force and a moment, whose components are axial component P, and shear components V y and V z , and the moment components are torsional moment M t , and bending moments M y , and M z, which are about axes their parallel axes. The outcome of all calculation comes out to be following equation (the detailed equations development may found out as given in reference [1] 
This relation is used to calculate resultant stresses form external loads P (axial component) and bending moments M y and M z .
The coordinates of modulus-weighted centroid are given as:-
Shear Flow Due to Shear in Thin Walled Open Section Slender Beams
This section deals with the calculation of resultant form external shear components of loads and bending moments. A differential length of a homogenous beam of arbitrary thin walled cross section is shown in figure 2 . It is assumed that a beam is subjected to shear force V and a temperature change T(x,y,z). The transverse ribs or frames (rigid in y and z directions but flexible in x direction) maintain the cross sectional shape but allow free warping out of the plane of the cross section. Figure 3 shows the free body diagram of differential length of a typical wall of a structure shown in figure 2. The coordinate s which locates this element is measured along the midline of the wall from an arbitrary point O in the wall.
Summing the forces in the x direction, dividing by dx ds, taking the limit as ds approaches zero. The outcome of all calculation comes out to be following equation (the detailed equations derivations are given in reference [1] ):
Where,
The constants C' 2 and C' 3 are calculated by the following relations: 
VERIFICATION OF RESULTS
Stresses Resultants on a Beam Cross Section
Assume the case of a simplified representation of a beam construction used in the aerodynamic surfaces of flight vehicles as shown in figure 4. The beam is acted upon by the thermal effects (as shown in figure 4 ) and a bending moment of 10 6 in-lb. It is assumed that the compression skin remains unbuckled and the structure is idealizing into longitudinals that carry only axial stresses and webs that sustain only shear stresses. The calculated values of the constants are
The detailed results are given in table 1 and table 2 . It may be highlighted that the results are verified to be accurate to almost double in accuracy as compared to manual calculations or calculations done by Excel spreadsheet; since the code is programmed using double precision (64 bits long) numerals.
Shear Flow Due to Shear in Thin Walled Open Section Slender Beams
In this case same beam construction as shown in figure 4 The calculated values of the constants are
The detailed results are given in table 3 and table 4 . Here again, the results are verified to be accurate to almost double in accuracy as compared to manual calculations or calculations done by Excel spreadsheet; since the code is programmed using double precision (64 bits long) numerals.
STATOL ® HIERARCHY
The simplified flow diagram of the STATOL ® software is shown in fig 9. A few STATOL 
CONCLUSION
This paper presents the development of STATOL ® software. The software code is written with an aim to impart knowledge of basics of structural analysis for understanding construction used in medium advanced aircraft. Although detailed code of STATOL ® was not presented in this paper, however, the software was tested for several problems and results obtained were also authenticated manually and using Microsoft Excel ® spreadsheets, validating software's double-precision accuracy; since code is programmed using double precision (64 bits long) numerals. 
